Reorganization of the sensorimotor cortex following amputation and other 2 6 interventions has revealed large-scale plastic changes between the hand and 2 7 face representations. To investigate whether hand-face interactions are also 2 8 present in the normal state of the system we measured sensorimotor 2 9
(mean age of 25.5 ± 6.4 years, 2 males) and 13 in Experiment 4 (mean age of 1 3 9 24.8 ± 3.9 years, 3 males). Four subjects participated in two experiments (1 & 2 1 4 0 (n=2); 1 & 3 (n=1); 3 & 4 (n=1)) and 3 subjects participated in 3 experiments (1, 1 4 1 2 & 3 (n=1); 1, 3 & 4 (n=1); 2, 3 & 4 (n=1)). All participants gave written In each of the four experiments participants were comfortably seated with 1 4 9 their arm resting on an armrest (elbow flexed at 90°) and a single tactile 1 5 0 electrical stimulus was applied prior to a single transcranial magnetic stimulation 1 5 1 pulse over the hand area of the left motor cortex. The tactile stimulus was 1 5 2 applied to the right upper lip (Experiment 1), right cheek (Experiment 2), right (FDI) and the inter-stimulus intervals (ISIs) between the electrocutaneous 1 5 6 stimulus and the TMS pulse were 15, 25, 35, 45, 55, 65, 75 and 85 ms. In all 1 5 7 four experiments 14 trials of each ISI plus 34 TMS-only trials were presented in 1 5 8 a random order with an inter-trial interval between 5 and 8 seconds. Every 24 1 5 9 trials the experiment was paused to give a short break to the participant. The sensory perception threshold (SPT) for each stimulation site was 1 7 0 determined as the minimum stimulation intensity at which the subject reported 1 7 1 feeling the stimulation on 2 out of 3 trials. Sensory afferent inhibition protocols 1 7 2 always use non-painful stimuli and typically use intensities between 2 and 3 1 7 3 8 times SPT [14, 26, 28, 31, 33] . Tamburin et al. (2001) showed that stimulation 1 7 4 applied to the tip of the little finger at 3xSPT produced inhibition in abductor showed that when stimulation was applied to the index finger inhibition in arm 1 7 7 and forearm muscles was greater at 3xSPT than at 1x or 2x. The Experiment 1: SAI between the right upper lip and the right FDI Two electrodes were placed side-by-side horizontally, separated by 1 1 9 1 cm, over the right upper lip with the more medial electrode close to the phitral 1 9 2 9 ridge. Stimulation was delivered at 2xSPT because higher intensities were 1 9 3 reported as painful in the majority of subjects. Experiment 2: SAI between the right cheek and the right FDI 1 9 6
Two electrodes were placed 1 cm apart vertically, at the approximate 1 9 7 midpoint between the right ear and the right corner of the mouth. As for the 1 9 8
upper-lip, stimulation was delivered at 2xSPT because higher intensities were 1 9 9
reported as painful in the majority of subjects. between the biceps and the triceps. As for the forearm, the stimulation was 2 1 0 delivered at 3xSPT. Cambridge Electronics Design, Cambridge, UK). In Experiments 1 and 2 TMS Skovlunde, Denmark). The coil was positioned over the hand area of the primary motor cortex 2 2 5 and the optimal point for stimulating FDI was found by stimulating at a slightly The average rMT and intensity that produced a MEP of approximately 1mV contaminated by muscle contraction in the 500ms before the TMS pulse were 2 4 5 excluded from further analyses. inhibited right FDI MEPs by between 20 and 30% at the 45, 55, and 65ms ISIs. hoc tests comparing the mean MEP amplitude at each ISI against the mean 2 7 8 TMS-only MEP amplitude revealed that inhibition was significant only at the 2 7 9 45ms ISI. amplitude with mean amplitude at each ISI. Note that statistical tests were 2 8 8 performed on non-normalized data (S1 Appendix). amplitude at each ISI against the mean TMS-only MEP amplitude revealed that 2 9 7 this inhibition was significant only at the 55ms ISI. Friedman test on the mean MEP amplitude for each subject in each condition 3 0 5
revealed no main effect of ISI (χ² (8) = 8.34; p = 0.401). inhibited FDI MEPs by between 10 and 20% at the 35 to 65ms ISIs, but similar 3 1 0 to the forearm, a Friedman test on the mean MEP amplitude for each subject in Face-hand sensorimotor interactions are clearly important for feeding, These interactions exist at a fundamental level in the nervous system in the between the face and the hand. We found that electrocutaneous stimulation of inhibited MEP amplitudes in the right FDI. Interestingly, this between body part 3 2 9 SAI appears to be specific to the face and the hand, as despite being These results provide the first evidence for sensorimotor afferent the idea that there are privileged interactions between the face and the hand and that such interactions are not limited to reflexes or situations in which the 3 3 6 system is perturbed. The temporal dynamics with which touch on the face inhibited hand somatosensory cortex (S1) -at an ISI of approximately 25ms [14, 23, 27, 28] . Many studies even use electroencephalography to measure the latency of this afferent volley in S1 [20, 21, [37] [38] [39] [40] . This technique is based upon the around 30ms -later than would be expected based upon the arrival of the 3 5 6 afferent volley in S1 -but similar to the delay we observed for inhibition between 3 5 7 the face and the hand. This suggests that the ISIs at which we observed 3 5 8 significant face-hand inhibition might not be attributable to the fact that the AI was between two body parts, but might instead be a feature of AI involving face When a somatosensory stimulus arrives in the S1 cortex, it evokes a limb stimulation [46, 48] . Our finding of significant face-hand inhibition at ISIs of 3 7 0 45 and 55 ms suggests that afferent information from the face alters hand motor inhibition before 70ms it likely involves S1, and despite being later than hand-3 7 4
hand inhibition, still reflects the phenomenon of short-latency afferent inhibition. Had it occurred at longer ISIs (closer to 100ms) we would have suggested that [ 16, 17, 19, 22, 25] . hand [14] [15] [16] 18, 19, 23, 24, 27, 28] 24. Asmussen MJ, Zapallow CM, Jacobs MF, Lee KGH, Tsang P, Nelson AJ.
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